Major retrieval issues on conventional online database search systems faced by novice researchers are identified and described. An ontology-based search framework is proposed. The framework consists of five elements: (1) user, (2) query, (3) query interface, (4) search process, and (5) result. The query interface is designed based on the ontology hierarchical structure in the ontology datastore and is represented as keywords/sub-keywords structures in the query interface. Ontology enables relationships between keywords and terms to be defined. Ontology allows desired information to be retrieved by sharing common vocabularies with an understanding of meaning of terms in the domain. A prototype system is developed based on the design science methodology selected to guide the system development. The system will process the search query once the query is sent. The search process will look for the matched documents and return results to the user. The results that are returned to the users will be reviewed and users have the option to repeat the process if the results do not fulfil the query made. The system development takes into account problems identification in the database search environment and motivation in improving and extending current limitations. 
Introduction
Online database systems have been used widely by researchers when conducting research for research topics. However, to be able to process queries efficiently is not an easy task. Common problems encountered in full text searches include lack of precision and relevance. [1] explains the weakness of full text searches and can include synonym and homonym, variant spellings, short form of terms and different languages or dialects used. These problems can be categorised into five groups: (1) query formulation, (2) lack of user perseverance, (3) terminology and search terms, (4) lack of user experience, and (5) synonyms and homonyms.
The concept of information retrieval was introduced when we began to store information in computerised databases. An information retrieval technique is required to retrieve the required records when needs arise. Research has been conducted to improve capabilities and facilities in the area of information search and retrieval [2, 3, 4] . The aim of the information retrieval process is to help users to search and use information efficiently [5] . Large et al. [6] describes the aim of information retrieval is to match information needs with items in the database. Extensive research has been conducted in the field of information retrieval to assist people in information seeking and various definitions of information retrieval have been defined [5, 7, 8, 9, 10, 11, 12, 13, 14] . [15] describe information retrieval as a process of how information is being stored, organised, represented and easily accessed by the user. While [16] [17] define information retrieval as a specific condition that concerns searching and retrieving of information stored in a database.
Issues of database searching and retieval methods have been presented in this paper. The issues identified show that current approaches of database search design requires users to have a certain level of skill in search techniques, such as knowing how to use appropriate keywords and Boolean operators to search. Novice researchers often have difficulties in conducting searches using traditional database systems due to a lack of search skills. The novice researchers find it difficult to formulate a query. They find it difficult to transfer what they have in mind to correct search query formats. In addition, the search results can sometimes be unmatched to what users have expected, retrieving too many results or nothing at all. This problem is compounded with terminology problems as some users find it difficult to use the same keywords as what is indexed in the database. They also face problems when they need to use keywords that are different from their native language. Very often, the system cannot conduct bilingual searches. Some systems use bilingual searches consisting of cross-language and multi-language information retrieval to overcome the problem. Major problems related to search queries can be categorised into: (1) query formulation, (2) lack of user perseverance, (3) terminology and search terms, (4) lack of experience in searching, and (5) synonyms and homonyms.
Recently, Semantic Web technology has been used in information retrieval. In this chapter, issues relating to Semantic Web architecture as well as the capability of Semantic Web technology in understanding the meaning of information across the Web have been presented. Ontology which is used to represent a domain of knowledge to allow use, reuse and sharing have also been described. Knowledge sharing through ontology data-store can be achieved by creating the ontology either from scratch, mapping into similar domains or merging between related domains. Ontology can be used to define the meaning of data and relationships between resources. An ontologybased search approach can provide an opportunity to overcome problems related to search queries.
Ontology-based Search Approach
Problems associated with information retrieval as described above can be overcome by using an ontology-based search approach. The use of ontology can help to formulate a query, which can be organised by defining a relationship of concepts using a hierarchical structure in the form of class/subclass relationship. Ontology for a domain of specific content can be developed to be used to formulate a query. The ontology datastore can also be restructured easily when a relationship of concepts needs to be updated. With the proposed ontology approach, database content can be referred to by defining properties and relationships for instances/individuals in the datastore.
Evaluation
The purpose of the evaluation process is to enable current students enrolled in the Education Faculty, Universiti Teknologi Malaysia, to evaluate the prototype system. The respondents are Year 1 students who have enrolled in the degree programmes at the Faculty of Education, Universiti Teknologi Malaysia. These respondents are novice researchers who have only basic research skills and are inexperienced in academic research.
Due to the bilingual nature of the students enrolled in the Faculty, the questionnaires were distributed in two languages: English and Bahasa Malaysia. However, respondents have chosen to complete the questionnaire in the Bahasa Malaysia language. The evaluation of the prototype was conducted in the computer laboratory. The survey was supervised by a lecturer and one technical support staff member was assigned in each laboratory (three computer laboratories were used during the survey).
Evaluation based on Student Survey
To complete the survey students are asked to access to the server using the link provided to use the prototype. The server is provided by the Faculty of Education. The system has been uploaded remotely using an ftp server which is WinSCP version 4.3.5. The prototype system has been uploaded to the server a month before the survey to allow the system to be tested and be functional before the student evaluation is conducted.
In this survey, students have to answer 18 Likert scale questionnaires. The Likert scale is made up of 1 to 5 scales. 1 The questions relate to the ability of the system to facilitate the search process and the user friendliness of the system. The evaluation results in questionnaire section, shows that the majority of respondents expressed a positive viewpoint on the use of drop-down menus to make the search process easier and quicker, and they do not need to consider which keyword to use. Evaluation results also show that the prototype system is able to return search results in both English and Bahasa Malaysia language. Generally, most of the respondents agreed that the system is useful to obtain the thesis title they need and they can follow the search sequence in achieving the results.
Evaluation based on search experiments (using a prototype)
Experiments have been conducted to evaluate search outcomes using the proposed ontology-based prototype system and the database system, which is non-ontology based. The experiment was conducted using scenarios given to the respondents. Researcher founds that the search result returned from the non-ontology based can lead to unsuccessful search rather than ontology-based prototype system that can conduct a simple search as well as a complicated search. Table 2 shows the comparison of search results   Table 2 . Comparison of the ontology-based system prototype and the current database system
The results have shown that the ontology-based prototype system is able to perform a more effective search compared to the existing database system, which is non-ontology-based.
Conclusion
This research describes the application of ontology-based search framework to address information retrieval problems faced by novice researchers. The six steps of design science research process introduced by Ken et. al. [18] have been adapted. The six steps are: (1) problem identification and motivation, (2) objectives of solution, (3) design and development, (4) demonstration, (5) evaluation, and (6) communication. The unique query interface is formulated as ontology using a mind-map to enable a dynamic query to be displayed in a hierarchical structure. The evaluation of the case study has been conducted using three case scenarios.
The results show that respondents found that the use of ontology as a query interface has helped in a query formulation. Results also showed that 60.10% of respondents were able to use keywords for their first choice to make retrieval. The majority of respondents agreed that they could use the prototype system confidently to conduct a search query and the prototype system is useful in finding thesis resources.
